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SPECIHCATIQN 

1. Title of the invention 



Senxiconductor Wafer Cleaning Method 



2. Claims 

(1) A semiconductor wafer cleaning method, characterized in that a semiconductor wafer is immersed in a 
cleaning liquid composed of ammonia, sulfuric acid, hydrochloric acid or otiier substance, whereupon ozone is 
supplied to tibie afprementipncd cleaning liquid. 

3 . Detailed description of the invention 
Field of industrial utilization 

The presem invention concerns a fnefiiod for cleaning semiconductor wafers, and in particular, concerns a 
method for cleaning semiconductor wafcra wherein oxygen is suppHed during Cleaning. 

Prior an 

In the past, methods for cleaning semiconductor wafers, as shown in Figure 2, have involved introducing a 
dihite sohitiott containing 10% or leas of such substances as sulfuric add (H,S04), aqueous ammonia (NH4OH), 
hydrochloric acid (HQ) and hydrofluoric add (HF) into a cleaning vessel 11, and heating this cleaning Hquid 13 to 
approximately 80**C widi a heater 12. The semiconductor wafer is cleaned by immersing it m this liquid 13. In 
order to improve the cleaning activity, hydrogen peroxide (HjOa) is added dropwisc to the cleaning liquid 13 
iirancdiatcly prior to mtiroduction of the semiconductor wafer so that oxygen is generated, thereby achieving greater 
cleaning unifomxity. 
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TKis type of mc*LO<i is common knowledge in, for example, Japanese Unexiuiiiixcd (Kokai) Patent 
AppUcation No. Sho 59-46032 (H 01 L 21.'304). 

Problems to be aolved by the invcnrioa . . . tr-' u 

Howevei various disadvantages have resulted from the typ^ of niethod dcscnbed Firstly, there 18 

tiic disadvantage that water is generated due to thermal decomposition resulting from the use of hydrogen peroxide. 

and the cleaning liquid 13 is thus additionally dOuted, producing noiihuniform cleaning which results in a loss of 

surface uniformity of ihc semiconductor wafer. For this reason, the defect density of oxide fiUns formed by thermal 

oxidation increases, and the surface condition becomes non-uniform during polysilicon cleaning. 

Secondly, there is the disadvantage that the cleaning Uquid 13 is contaminated by contaminants contained 

m the liquid becaiie hydrogen peroxide is used, so that a clean cleaning process is not caixied out 

Thirdly, if the attempt is made to m^rove cleaning efficiency by increasing the temperature of the cleaning 

Uquid 13, there is the disadvantage that thermal decomposition of the hydrogen peroxide ^ill accclcrate> and the 

cleaning effects will actually be compromisci 

Means for solving the problems ^ ^ ^ . «. ' , - 

The present invention was developed in light of the disadvantages described above, and offers a cleaning 
method for semiconductor wafers v^erein past disadvantages have been dramatically rmtigated by means of 
supplying ozone to the cleaning liquid. 

Action ^ ^^^^^^^ tt^ present invention, ozone gas is introduced into the cleaning liquid 4 during 
cleaning, so that oxygen can be supplied in constant quantities and dihition of tfie cleaning liquid 4 can be stopped. 

Working exaionqples . j i. j u i • 

Tic cleaning method for semiconductor wafers pertaining to the present invention is described below m 

reference to Figure 1. . , ^ /x™ t\ti\ 

A 90-96% concentrated sulfiiric acid stock solution (HjSO*), ammonia aqueous solution (NH4OH), 
hydrochloric acid (HGl), nitric add (HNO,) or hydrofluoric acid (HF) is diluted to 10% or less and is introduced zs 
cleaning liquid 4 into a cleaning vessel 1. where a pipe 2 composed of quaite 01 Teflon is mstalled below fee 
cleaning vessel 1 in such a manner that ozone (O^ is blown upwards from below. A heater 3 is mstalled below the 
cleaning vessel 1 for heating the cleaning Uquid 4. With sulfuric acid heating is performed at 100-140^, whereas 
with ammonia aqueous sohition, heating is performed at 80-1 00**C, 

A semiconductor wafer that is held on a stand is immersed in this cleaning vessel 1, and ozone w 
introduced from the pipe 2 so that the semiconductor wafer is cleaned while supplying oxygen ions mto the cleanmg 

In this method, oxygen ions arc continuously suppUed without acconapanying dilution of the cleaning 
liquid 4 because ozone is a gas. By flus means, oxidation of the cleaned surface is facOitated and a hydrophihc 
treatment is carried out, so <ha an exHemely clean cleaning process can be performed with good reliability. 

Characteristic curves used for representing cleaning cjffects in the cleaning method of the present mven^on 
and a conventional cleaning method are shown in Figure 3. In comparing the n»thod of the present 
wherein NH,OH + 0, is used and a ractiiod known as a convoitional RCA cleaning method whcrcm >^*0H + 
HA 15 U9«3[> the heating temperature has been restricted to 80-90*^ in the past due to thermal decomposition of the 
H,0.. and the cleaning cflfects deteriorate as indicated by the arrow due to dihition of the Kquid with water 
g^erated by thermal deconq>osition: HA //"xow// H,0 + OV/upwards arrow;/. Widx the present mvenhon, 
however, ozone is used so that cleaning effects are greatly improved because heating can be performed at 100^ or 
greater. In addition, the method of the present invention that employs HiS04 + O, provides effects that arc snmlar 
to those of conventional methods that employ H2O4 + H203- 

Effect of the invention . . 

Firstly, the present invention has the advantage that ozone is used as the source for generatmg oxygen ions, 
so that the cleaning liquid 4 is not diktcd, atid cleaning is activate 
reliably and iraifoiTnly canied out at die surface of die sciniconductor wafer. 

Secondly, the invention has the advantage that ozone is a gas, and tims there is no danger of pollution of 
the cleaning liquid 4 witii contaminants when this substance is introduced, so that cleaning can be performed 
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without cojQtamiimtion. 

Thirdly, the invention has the advantage that, because ozone is used, oxygen ions can be siij^licd in 
constant amounts even if the teniperatuie of the cleaning liquid 4 is increased, becau$e there i3 no connection with 
thenna) degradation of HjOj. Tte cleaning effects can thus be increased by two oi more times over past methpds. 

Fonithly, the invention has the advantage tiiat, because ozone is oscd, Kfij liquid need not be managed, 
which siraphfies management from the staiK^oint of safety relative to cases where HjOj is used. 

Brief description of the figures 

Figure 1 is a cross-sectional diagram describing the cleaning method for semiconductor wafers pertaining 
to tihe present invention, Figure 2 is a cross-sectioaal diagram describing a conventional method for cleaning 
semiconductor wafers, and Figure 3 is a graph for showing the cleaning effects obtained in the past and with the 
present invention* 
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42.2 (ELECTRONICS — Solid State Con^onents); 

|3rP0SE?^To wash a wafer surface uniformly and stably without diluting a 
washing by injecting ozone gas into the washing during the washxng txme. 
CONSTITUTION: A diluted solution, such as 90-96% H{sub 2) SO (sub 4), 
NH(sub 4)OH, HCl, etc. is introduced into a washing tank 1 as a washing 

while a pipe 2 consisting of quartz, Teflon, etc. with a large number of 
holes is mounted to a lower section in the tank 1 and ozone can be fed. 

heater 3 is installed to the lower section of the tank 1, and the liquid 
4 is heated. Semiconductor wafers housed in a jig are dipped into the 
tank 1, ozone is injected from the pipe 2, and the semiconductor wafers 
are washed, feeding oxygen ions to the liquid 4. Accordingly, since 

is a gas, the liquid 4 is not diluted, and the oxidation of a washing 
surface is accelerated and hydrophilic treatment is executed, thus 



conducting extremely clean washing. 
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